Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
It is usually believed that market power of the input supplier, charging a linear price, is detrimental for the consumers, since it creates the "double marginalisation" problem, thus creating a concern for the antitrust authorities.
1 As mentioned in Inderst and Wey (2003) , "Buyer power has also become an important issue in competition policy. In the United States, buyer power enters merger control as an efficiency defense via the 1992 Horizontal Merger Guidelines, with the revisions to Section 4 on efficiencies in 1997. The buyer-power defense has also been made explicit in the 1998 Competition Act of the United Kingdom. The buyerpower defense asserts that lower input prices due to higher purchasing power are passed (partially) on to consumers." Hirsch (1997) and Shrek (2009) show that the presence of a labour union, which is a natural candidate for charging a linear price, raises wages paid by the firms and makes the consumers worse off compared to the situation with no labour union.
We show in this paper that the above view may not be true if the final goods producers can adopt strategies to reduce rent extraction by the input supplier. More specifically, in this era of globalisation where firms are engaged in several profit raising activities such as international technology transfer, 2 it would be more appropriate to consider the effects of market power of the input suppliers in conjunction with strategic technology transfer by the 1 Linear pricing and two-part tariff are two important forms of contracts considered in the literature on vertical pricing. Our paper falls in the area of the extant literature considering linear vertical pricing. A seminal contribution with linear vertical pricing is by Ordover et al. (1990) . For more recent contributions, one may look at Normann (2009) and the references therein. While the justification for two-part tariff contracts can be found in Tirole (1988) , some plausible justifications for linear pricing can be found in Iyer and Villas-Boas (2003) and Milliou et al. (2005) . 2 See, e.g., Vishwasrao (2007) for evidences on international technology transfer.
final goods producers. We show that market power of the input supplier may induce a final goods producer either to license its technology to a competitor or to charge a less distortionary technology licensing contract (more on this later), which, in turn, increases consumer surplus compared to the situation with a competitive input market.
In what follows, considering the input supplier as a labour union, we show in Section 2 that the presence of a labour union induces a monopolist final goods producer to license its technology to a foreign firm facing a competitive labour market, 3 thus creating more productmarket competition. Product-market competition following technology transfer also reduces output of the licenser and therefore, the wage paid by the licenser. Both these effects tend to increase consumer surplus under labour union compared to the situation where the monopolist producer faces no labour union (or faces a competitive labour market), since the absence of a labour union may not induce technology licensing. 4 We extend our analysis in Section 3 to consider a product-market competition to start with. In this situation, technology licensing occurs under both labour union and no labour union. However, the presence of a labour union may induce the licenser to charge a less distortionary technology licensing contract compared to the situation with no labour union, which, in turn, may make the consumers better off under labour union compared to no labour union. More specifically, the presence of a labour union may make the consumers better off 3 The unilateral unionised labour market structure is also used in Bughin and Vannini (1995) and Mukherjee (2008) . In reality, a large number of technologies are transferred from countries with labour unions to countries with no labour unions. For example, Chinese industries, which are effectively non-unionised industries (Metcalf and Li, 2005) , receive a large number of technologies from other countries with labour unions. The appendix (Economides, 1993) , product differentiation (Wang and Yang, 1999 , Mukherjee and Balasubramanian, 2001 , Wang, 2002 and Faulí-Oller and Sandonis, 2002 , strategic tariff policy (Mukherjee and Pennings, 2006) can induce technology licensing by a monopolist producer in an economy with a competitive labour market. We ignore all these aspects in our analysis.
by changing the royalty only licensing contract under no labour union to either a fixed-fee only licensing contract or a two-part tariff licensing contract, with positive fixed-fee and output royalty, under a labour union. Hence, the presence of a labour union may reduce the marginal cost of the licensee, although it increases the marginal cost of the licenser. The presence of a labour union makes the consumers better off compared to no labour union if the market size is not large and the labour union's preference for wage over employment is moderate.
Thus, we show in a simple model that if a buyer has the opportunity to affect the productmarket competition for reducing the adverse effects of an input supplier's market power, a lower buyer power may make the consumers better off, which is in contrast to the usual belief that a higher buyer power increases consumer surplus by reducing the input price.
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It is worth noting that although we consider the input supplier as a labour union, which may put different weights on wage (i.e., the input price) and employment (i.e., the amount of input supplied), our results hold also for a profit maximizing input supplier giving the same weight on input price and the quantity sold. Further, to show our result in the simplest way, we assume that the foreign licensee faces a competitive input market, i.e., the foreign input supplier has no market power. Our results hold even if the foreign licensee faces an input supplier with a positive market power but the market power of the foreign input supplier is sufficiently lower than the market power of the domestic input supplier.
To the best of our knowledge, there is only another paper by Mukherjee and Wang (2013) showing the favourable effect of labour unions on consumers. However, our paper differs from theirs in some important ways. First, Mukherjee and Wang (2013) show that the presence of a labour union may make the consumers better off by attracting entry of an 5 See Inderst and Wey (2003) for an alternative argument against higher buyer power. They suggest that higher bargaining power may not be desirable if it reduces the suppliers' investment incentives. independent firm that is significantly technologically superior compared to the incumbent firm. In contrast, there is no entry of firms in Section 3 of our analysis. Instead, the effects of a labour union on the technology licensing contract are responsible for our results. Second, there is a technology licensing induced entry in Section 2 of this paper. However, in our analysis, the licensee (which is the entrant) is technologically inferior compared to the licenser (which is the incumbent), whereas the entrant in Mukherjee and Wang (2013) Arya and Mittendorf (2006) and Mukherjee et al. (2008) showed that the presence of labour unions may induce a monopolist producer to license its technology to create productmarket competition. Unlike our paper, those papers neither examined the effects of labour unions on the technology licensing contracts among the established oligopolists nor looked at the effects of the labour unions on consumers in comparison to a competitive labour market.
Our paper can also be related to the literature on "second sourcing". Shepard (1987) and Farrell and Gallini (1988) showed that a monopolist input supplier may want to license its technology to create competition in the input market. The incentives for second sourcing in those papers are to ensure quality of input (Shepard, 1987) and to attract entry in the final goods market (Farrell and Gallini, 1988) . Unlike those papers, licensing in our paper occurs in the final goods market and the purpose for licensing in our analysis is neither to ensure quality nor to create entry in another market (i.e., in the input market). Moreover, we consider the effects of a labour union on technology licensing among the established firms.
Our paper certainly contributes to the literature on technology licensing also. Empirical evidence shows that technology transfer occurs under different types of licensing contracts.
For example, Rostoker (1984) shows that licensing contracts differ significantly among the firms: up-front fixed-fee alone was used for 13%, output royalty alone for 39% and the combination of fixed-fee and royalty for 46% of the time. More recently, Macho-Stadler et al.
(1996) find, using Spanish data, that 59% of the contracts have output royalty alone, 13%
include both royalty and fixed fee and 28% present a fixed fee alone. Our analysis shows that the presence of the labour union as well as the labour union's preference over wage and employment may be responsible for different types of licensing contracts. Hence, our reason for different licensing contracts is different from the existing reasons such as imitation (Rockett, 1990) , asymmetric information or uncertainty (Gallini and Wright, 1990; Bousquet et. al., 1998) , product differentiation (Mukherjee and Balasubramanian, 2001; Faulí-Oller and Sandonís, 2002) , transportation cost of exporting (Mukherjee, 2007) , the number of firms (Sen and Tauman, 2007) and asymmetric costs of production (Poddar and Sinha, 2010) .
The remainder of the paper is organised as follows. Sections 2 and 3 consider respectively the situations of monopoly and duopoly market structures. Section 4 concludes.
Monopoly final goods producer
Consider two countries, called domestic and foreign, and the world market for a homogeneous good. There is a firm, firm 1, in the domestic country, which has a patented technology for the product. We assume that production requires only labour and firm 1 requires  ( 0 1    ) workers to produce one unit of the output. We assume that the competitive wage in the domestic country is c.
We consider two labour market situations in the domestic country.
1. Competitive labour market: In this situation, the domestic labour market is perfectly competitive and the equilibrium domestic wage is equal to the competitive wage, c.
Unionised labour market:
In this situation, a labour union in the domestic country sets the wage, w, to maximise its utility
, where L is employment and  ,
shows the labour union's preference for wage (resp. employment).
We consider a right-to-manage model of labour union, where the union determines the wage and the firm hires workers according to its requirement. One may prefer to consider a wage bargaining between the firm and the union. Since technology licensing in our analysis creates a positive reservation payoff for firm 1, it does not allow us to find an analytical solution for the wage bargaining. Hence, we consider that the labour union has full bargaining power and determines the wage. This assumption not only allows us to solve the model analytically, it also creates the maximum possible distortion created by the labour union. If 1 2   , the objective function of the union will be like an objective function of a profit maximising input supplier. 6 We assume that firm 1 has the option to license its technology to a foreign firm, firm 2, facing a competitive labour market. As mentioned above, we consider for simplicity that firm 2 faces a competitive labour market. Our result will hold even if firm 2 faces a unionised labour market but the union power faced by firm 2 is sufficiently lower than the union power faced by firm 1. We assume that the competitive wage in the foreign country is also c, where 6 The equilibrium values will be similar if we consider a positive monotonic transformation of the union utility and assume that the union utility is the unionised wage in the domestic country. 9 However, the same competitive wages in both countries, as assumed in this paper, implies that FDI by firm 1 does not increase consumer surplus in the presence of a domestic labour union compared to the situation with no domestic labour union.
Third, following the literature on technology licensing (see, e.g., Katz and Shapiro, 1985 , Rockett, 1990 , Kabiraj and Marjit, 2003 , Mukherjee and Pennings, 2006 This condition is to guarantee that the production always occurs no matter whether firm 1 transfers its technology or not. 8 Many studies (see, e.g., Buckley and Casson,1981; Smith, 1987; Horstmann and Markusen, 1987; Horstmann and Markusen, 1992; Motta, 1992) since it does not increase competition in the product market and helps to bypass the domestic labour union. However, following the discussion in the last paragraph, it is immediate that the exclusive production by firm 2 does not increase consumer surplus in the presence of a domestic labour union compared to a competitive domestic labour market.
We consider the following game. At stage 1, firm 1 decides whether or not to license its technology to firm 2. In case of licensing, firm 1 offers a take-it-or-leave-it two-part tariff licensing contract with an up-front non-negative fixed-fee (F) and a non-negative per-unit output royalty (r). To show our results in the simplest way, we assume that there are no trade costs or costs related to technology licensing. We assume that the inverse market demand function for the product is P = a -q, where P is price and q is the total output.
No labour union in the domestic country
If there is no labour union in the domestic country, the equilibrium wages are c in both countries. In this situation, the monopolist, firm 1, has no incentive to license its technology. 
A labour union in the domestic country
Now assume that there is a labour union in the domestic country.
No licensing
If technology licensing does not occur, given the domestic unionised wage, w, firm 1 determines its output to maximise its profit   
Licensing
If technology licensing occurs, given the domestic unionised wage, w, the profits of two firms 
Max
(1) Since firm 1 offers a take-it-or-leave-it licensing contract to firm 2, the equilibrium F is such that firm 2 earns the same net profits under licensing and no licensing. Hence, the equilibrium fixed-fee is
Thus, (1) reduces to 
We have the first order derivative of 1 mul  with respect to r as follows. The presence of a labour union (compared to no labour union) in the domestic country increases the marginal cost of firm 1, which induces firm 1 to shift its production to the foreign country. The shift of production to the foreign country from the domestic country has opposite effects on firm 1's profit. On one hand, it creates a negative effect on firm 1's profit by creating product-market competition, on the other hand, it creates positive effects on firm 1's profit by reducing the domestic unionised wage as well as by bypassing the unionised wage for the amount produced by firm 2. Firm 1 creates a balance between these opposite effects by designing a suitable licensing contract with fixed-fee and output royalty. As the labour union's preference for wage over employment increases, it creates a higher wage in the domestic country before licensing, thus increasing firm 1's incentive to shift its production to firm 2. Hence, firm 1's incentive for distorting the output of firm 2 through royalty decreases as the domestic labour union's preference for wage over employment increases. As a result, the equilibrium licensing contract involves a fixed-fee and royalty for 2 0 5    , but only a fixed-fee for 2 1 5    .
Proposition 1: Compared to the situation with no labour union (or a competitive labour market), the presence of a domestic labour union (i) induces the monopolist producer to license its technology to a foreign non-unionised firm, with a fixed-fee licensing contract for
Irrespective of the equilibrium licensing contract, the technology transfer resulted from the presence of a labour union increases product-market competition and decreases firm 1's marginal cost of production, leading to a higher total output and consumer surplus.
Since Proposition 1 holds for 1 2   , it is immediate that our result will hold even if the input supplier is not a labour union but a profit maximising input supplier.
Duopoly market structure
We have shown in the previous section that the presence of a labour union induces a monopolist producer to license its technology to a foreign firm, while licensing does not occur in the absence of a labour union. Hence, licensing increases the number of producers in the previous section. We will show in this section that even if the number of firms remains the same under labour union and no labour union, and licensing occurs under both no labour union and labour union in the domestic country, the presence of a labour union may increase consumer surplus by creating a less distortionary licensing contract.
We assume in this section that both firms 1 and 2 considered in the previous section have technologies to produce the product. However, firm 1 has a better production technology than firm 2. As before, we assume that firm 1 needs  ( 0 1    ) workers to produce one unit of the output. However, firm 2 requires 1 worker to produce one unit of the output. Hence, labour productivity is lower in firm 2 compared to firm 1.
We consider the following game. At stage 1, firm 1 decides whether or not to license its technology to firm 2. In case of licensing, firm 1 offers a take-it-or-leave-it two-part tariff licensing contract with an up-front non-negative fixed-fee and a non-negative per-unit output royalty. Firm 2 accepts the licensing contract if it is not worse off under licensing compared to no licensing. At stage 2, the wages are determined. The equilibrium wage in the domestic country is c under no labour union. If there is a domestic labour union, it determines wage, w , to maximise its utility. The equilibrium wage in the foreign country is c. At stage 3, the firms determine their outputs simultaneously and the profits are realised. We solve the game through backward induction.
We assume in this section that 2 a c    so that two firms always produce positive outputs.
No labour union in the domestic country
First consider the case where labour markets in both countries are perfectly competitive.
Hence, the equilibrium wages are c in both countries. 
No licensing

Licensing
If technology licensing occurs, the profits of the firms in the stage 3 are respectively   
, 0 r F  and 1
where (6) and (7) are the participation constraints of firms 1 and 2 respectively. It is obvious from (7) that firm 2 will not accept the licensing contract if
. Hence, the equilibrium royalty rate must satisfy
Since firm 1 offers a take-it-or-leave-it licensing contract to firm 2, the equilibrium fixed- 
The first order derivative of 1 dnl  with respect to r is: The above results indicate that in the absence of labour union, firm 1 always licenses its technology to firm 2 and charges an output royalty only. As a result, the consumer surplus is the same under licensing and no licensing. This is similar to the existing literature on technology licensing with perfectly competitive input markets such as Rockett (1990) and Sen and Tauman (2007) .
A labour union in the domestic country
Now we want to see the effects of a domestic labour union on the technology licensing contract.
No licensing
First, consider the case of no licensing under labour union.
In stage 3, the marginal costs of firms 1 and 2 are w  and c respectively. Hence, firms 1 and 2 determine their outputs simultaneously to maximise   , it must be that firm 1 earns higher profit under the former royalty rate (along with the corresponding positive fixed-fee) than the latter royalty rate (and no fixed-fee), which immediately implies that firm 1's profit under the former royalty rate is higher than its profit under no licensing.
The above discussion gives the following proposition immediately. The above result is in contrast to existing literature (see, e.g., Rockett, 1990 and Sen and Tauman, 2007) showing that the licenser offers a royalty only licensing contract in the case of a homogeneous duopoly with no imitation. Given the equilibrium licensing contracts shown above, we are now in a position to show the effects of labour union on consumer surplus compared to no labour union. Since both firms always produce positive outputs, we can find that consumer surplus is positively related to the total output, which is negatively related to the total marginal costs of the firms (Varian, 1992) . Hence, it is enough for us to compare the total marginal costs of the firms under "no labour union and licensing" and "labour union and licensing". 
Conclusion
It is generally believed that if the input supplier charges linear price, market power of the input supplier increases the input price and the final goods price, thus making the consumers worse off compared to the situation with a competitive input market. We show in this paper that this view may not be correct if the final goods producers can adopt strategies to bypass market power of the input supplier.
Considering a monopolist final goods producer, we show that the presence of a labour union induces a monopolist producer to license its technology to a foreign firm, thus increasing product-market competition and reducing the unionised wage. As a result, the presence of a labour union makes the consumers better off compared to the situation with no labour union (or a competitive labour market).
We further show that, in the case of a duopoly market structure, the presence of a labour union may make the consumers better off compared to a situation with no labour union by inducing the technologically efficient firm to charge a less distortionary technology licensing contract. In this situation, the presence of a labour union makes the consumers better off if the market size is not large and the labour union's preference for wage over employment is moderate.
Our results hold even if the input supplier is not a labour union but it is a profit maximising input producer. Thus, our paper provides important implications about curbing market power of the input suppliers.
